Transplantation of genetically modified hepatocytes after liver preconditioning in Watanabe heritable hyperlipidemic rabbit.
Hepatocyte transplantation is a potentially less invasive alternative to liver transplantation for treating inherited metabolic liver diseases. We developed an autotransplantation protocol of ex vivo genetically modified hepatocytes combining lentiviral transduction and transplantation after liver preconditioning by partial portal vein embolization. We investigated the metabolic efficiency of this approach in Watanabe rabbits, animal model of familial hypercholesterolemia. Our autotransplantation experimental protocol was used in two groups of rabbits (n = 10), experimental and sham, receiving transduced and control hepatocytes, respectively. Isolated hepatocytes from left liver lobes were transduced using recombinant lentiviruses. Median lobe portal branches were embolized under fluoroscopic control. Functional measurement of low-density lipoprotein (LDL) receptor expression was assessed by LDL internalization assays. Cholesterol level evolution was monitored. Rabbits were killed 20 wk after the procedure. Three rabbits of each group died several hours after hepatocyte transplantation; autopsy revealed portal vein thrombosis in two rabbits from each group. The protocol was therefore modified with hepatocytes being transplanted through splenic injection. Lentiviral hepatocyte transduction efficacy was 64.5%. Fluorescence microscopy revealed Dil-LDL internalization of transduced hepatocytes. Seven rabbits in each group were considered for lipid analysis. Four weeks after autotransplantation, median total cholesterol level decreased in the experimental group, without reaching statistical significance (8.9 [8.0-9.8] g/L versus 6.3 [0.5-8.3]; P = 0.171). In the experimental group, enzyme-linked immunosorbent assay detected significant antibody expression against human low-density lipoprotein receptor. Autotransplantation protocol allowed a nonstatistically significant improvement of the lipid profile in Watanabe rabbits. Further experiments involving a larger number of animals are necessary to confirm or refute our findings.